Ⅰ. INTRODUCTION
Phosphogypsum (PG) is a kind of gypsum that occurs as a by-product and is obtained from phosphate rock during the production of phosphoric acid. PG contains mainly CaSO 4 ·2H 2 O, and some impurities such as phosphates, fluorides and silicon, etc [1] . For every ton of phosphoric acid made, some 4-5 tons of PG are created. Over 150 million tons of PG is produced every year in the world, but only 4.3％~4.6％ of its utilization rate. Because the soluble phosphates and fluorides always exceed used standard, both of them will make the gypsum crystallization coarsening and strength reduction, they must be decreased to 0.3 (in the form of P 2 O 5 ) and 0.05 (in the form of F -) wt%, respectively [2] . A great quantity of PG were dumped as residue which will cause many environmental pollutions such as occupying lots of lands, and the acid liquor filtering through the groundwater with the rain. Therefore, it's of vital importance to integratedly utilize PG.
Calcium sulfate whisker (CSW) is a kind of fibriform monocrystal with the diameter of 1~3μm, and the aspect radio of 30~80. It can be used as raw material of papermaking, composite material, and environmental filter material. Because of the excellent mechanical property, low toxicity and low price, CSW wins a bright future for application [3] . In this paper, we used PG as material and found the best reaction parameters and the optimal additive-glycerin to make the CSW. To make the PG into CSW, it can realize the resource recycling. In other hand, it reduces the environmental pollution as well as protects the NG.
Ⅱ. EXPERIMENTAL

A. Experimental Materials, Reagents and Equipments
The PG was procured from Luzhai Chemical Fertilizer in Guangxi Province. The PG was dried to consistent weight at the temperature of 50±2℃, then ball-milled for 
C. Methods for the Products' Characterization and Analysis
The following instruments were used in this study: Because of the low gypsum solubility, there were not any whiskers produced at 100℃, and few whiskers with low aspect ratio at 120℃. The products of 2h at 140℃ and 160℃ gained good result, but with increasing the reaction time, the aspect ratio decreased. At 180℃, the products' aspect ratio changed greatly, because the gypsum solubility is unstable under high temperature [4] .
With increasing reaction time, the solution, adsorption and chemical reaction of soluble P 2 O 5 impurities could take place. That will affect the crystallization greatly: decreasing the gypsum crystallization supersaturation and coarsening the crystal. And they will react with Ca 2+ to form Ca 3 (PO 4 ) 2 , which will cover on the surface of gypsum crystals to hinder them from dissolving and hydrating [5] . Therefore, the optimal reaction temperature and time were 140℃ and 2h. The crystal growth speed may divide into congregation speed and orientated speed [6] . If the congregation speed is greater than orientated speed, there was not enough time for them to lattice-arrange, so the solvent ions quickly gather together to form sediment granules of amorphous structure.
Synthetically considering, the best initial solid-to-liquid ratio was 1:10. The main ingredient was CaSO 4 ·0.5H 2 O of monoclinic system and clintheriform ( Figure 7a , and Figure   8C ).
C. The Effects of Different Additives
Adding NH 4 Cl, MgCl 2 and glycerin (these additives can all accelerate the solution of gypsum). The results were showed in Figure 5~Figure 7.
Adding NH 4 Cl within the Ca/NH 4 molar ratio of 1~16, the products were all irregular clintheriform and granule, no whiskers were found. Ammonium salt can accelerate the solution of gypsum through salt effect [7] . But under high temperature, the ammonium salt can break down into NH 3 and other volatile and soluble compound, which affects the system pH and stability and goes against the whiskers growth.
Adding MgCl 2 within the Ca/Mg molar ratio of 1~16, it gained the peak aspect ratio of 37 in Ca/Mg=12. In low dosage, MgCl 2 can accelerate the gypsum solution. In high dosage, the gypsum solubility may be improved greatly, which gives rise to the actual supersaturation decreasing, the spontaneous nucleation may slow down, and the crystals grow irregularly. Adding glycerin within V glycerin /V solution of 5%~100%, under the additive amount of less than 50%, the phosphates contents were all below 0.23% and changed little with the glycerin adding; the aspect ratio of whiskers increased with the glycerin being increasing. The 50%' was the best result with the diameter of 1~3μm, the aspect ratio of 45, and the synthetic ratio of about 95%. And the result of 50% glycerin was better than that of MgCl 2 (Ca/Mg=12).Under the additive amount of more than 50%, the viscosity raced up, the molecular diffusion got difficult. So the whiskers generating quantity decreased rapidly. In Figure 8 , compared with the peak location of no additives' products, the 50% glycerin' shift little, the products were CaSO 4 ·0.5H 2 O of hexagonal system as well. The three powers peak values (the crystal face were (100), (100) and (101) respectively ) all fell, which show that the products crystallized more thinner. The 100% glycerin products were CaSO 4 of rhombic system. were CaSO 4 ·0.5H 2 O of hexagonal crystal system with the diameter of 1~3μm, the average whiskers aspect radio were about 45, the synthesis rate was 95%, and the soluble-phosphorus was decreased 0.21%. So it is feasible and significant to prepare calcium sulfate whisker by waste residue phosphogypsum.
